S3
Methyl 4-azido-2,3-di-O-benzyl-4-deoxy--L-arabinopyranoside (2) NaH (60% in mineral oil, 444 mg, 11.1 mmol, 2.1 equiv) was suspended in dry DMF (10 mL) and the mixture was cooled to 0 °C. A solution of 1 1 (1 g, 5.29 mmol) in dry DMF (20 mL) was added dropwise under an inert atmosphere and stirring was continued at 0 °C for 30 min. Next, benzyl bromide (1.32 mL, 11.1 mmol, 2.1 equiv) was added dropwise, the reaction mixture was allowed to reach rt and stirring was continued for 22 h. The reaction was quenched by adding H2O (20 mL) under cooling, which was followed by extraction with EtOAc (3 × 20 mL) . Combined organic phases were washed with H2O (20 mL), brine (20 mL), dried (MgSO4) and concentrated in vacuo. The crude material was flash-chromatographed on silica gel (MePh → 1:1 MePh-EtOAc) to give 1.536 g (79%) of 2 as colorless oil, which solidified upon cooling. Physical and spectroscopic data were in agreement with literature. 2
Oxidation of 4-azido-2,3-di-O-benzyl-4-deoxy-L-arabinopyranose (3)
Methyl glycoside 2 (100 mg, 0.27 mmol) was dissolved in a solution of SrCl2·6H2O (5 mg, 0.02 mmol, 0.07 equiv) in 1 mL of glacial AcOH and the mixture was warmed to70 °C. Diluted aq HCl (5 M, 0.16 mL, 0.81 mmol) was added dropwise and the resulting solution was stirred at 70 °C for 3 h and then for 70 h at rt. The reaction mixture was made neutral by adding a satd aq solution of NaHCO3 (3 mL) and extracted with EtOAc (3 x 3 mL). Combined organic phases were dried (MgSO4), concentrated in vacuo and flash-chromatographed on silica gel (4:1 MePh-EtOAc → EtOAc) to afford 3 as an oil which solidified upon standing. Yield: 58 mg (60%). NMR data matched published data. 2 The anomeric mixture was directly used without further separation. Lactol 3 (1.22 g, 3. 43 mmol) was dissolved in DMSO (10 mL) followed by dropwise addition of acetic anhydride (8 mL, 85 mmol) under an inert atmosphere. The solution was stirred at rt overnight (22 h) and concentrated in vacuo at 50 °C. DMSO was removed by lyophilization and drying under high vacuum (<1 mbar) to give 4 (4-azido-2,3-di-O-benzyl-4-deoxy-L-arabinonic acid 1,5-lactone) as unstable brownish oil. Yield: 1.11 g (92%). Rf = 0.67 (4:1 MePh-EtOAc); [] D 20 +87 (c 1.0, CHCl3); 1 H NMR (CDCl3):  7. 10 H, 5.05 (d, 1 H, J = 11.2 Hz) and 4. 68 (d, 1 H, J = 11.2 Hz, CH2Ph), 4.74 (d, 1 H, J = 11.8 Hz) and 4.70 (d, 1 H, CH2Ph), 4.33 4 (dd, 1 H, J5a, 5b = 11.9 Hz, J5a, 4 = 5.2 Hz, 4.25 (d, 1 H, J2, 3 = 7.4 Hz, H-2), 4.21 (dd, 1 H, J5a, 5b = 11.9, J5b, 4 = 3.4 Hz Hz, 
Dimethyl (2,6-anhydro-5-azido-3,4-di-O-benzyl-1,5-dideoxy-L-arabino-hex-1-enit-

1-yl)phosphonate (8)
A solution of 6 (400 mg, 0.84 mmol) in dry DCM (15 mL Alternatively, 8 was prepared using TFAA:
Compound 6 (58 mg, 0.12 mmol) was dissolved in dry THF (1.5 mL) and cooled to 0°C. Dry pyridine (98 µL, 1.21 mmol) was added dropwise under an inert atmosphere, followed by trifluoroacetic anhydride (0.51 mL, 3.64 mmol, 30 equiv).
After stirring at 0-5 °C for 90 min, the reaction mixture was allowed to reach rt and kept at this temperature for 27 h. Satd aq NaHCO3 (5 mL) was added under cooling, which was followed by extraction with EtOAc (3 × 5 mL). Combined organic phases were dried (MgSO4), concentrated and purified as described above to give 36 mg (57%) of 8 as turbid colorless oil.
S6
Methyl (2,6-anhydro-5-azido-3,4-di-O-benzyl-1,5-dideoxy-L-arabino-hex-1-enit-1yl)phosphonate (9)
Exo-glycal 8 (312 mg, 0.68 mmol) and NaI (204 mg, 1.36 mmol, 2 equiv) were mixed with dry acetone (5 mL) . Under atmospheric pressure, the solution was concentrated at 70 °C to such an extent that stirring was still effective (≈1 h). The reaction vessel was then equipped with a septum and a balloon filled with Ar and the thick slurry was Exo-glycal 9 (50 mg, 0.11 mmol) was dissolved in MeOH (2 mL Methyl (2,6-anhydro-5-amino-1,5-dideoxy-L-mannit-1-yl) Continued elution of the column afforded 12a as transparent oil, Rf = 0.34 (EtOAc);
[α]D 20 +40 (c 1.12, CHCl3,) and 12b Rf = 0.34 (EtOAc); [α]D 20 +42 (c 1.20, CHCl3,);
